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Abstract 
 
The environmental variables important in determining genotype x environment 
interaction with Pinus patula in Southern Africa were investigated using a ‘site factor 
study’ approach.  Several previous such studies with P. patula in the region have 
identified elevation, rainfall, aspect and some soil characteristics as important for the 
growth of the species as a whole.  The objective of this study was to utilise the large 
number of progeny trials of P. patula available to further refine those variables that may 
be important in determining genotype x environment interaction.  Top height was 
estimated utilising a minimum of 30 trees from the genetic checks present within each of 
59 progeny trials planted across the region.  A Site Index at base age 15 was derived for 
each site from tests aged between 4 and 10 years of age.  This derived Site Index was 
then utilised as the dependent variable in a site factor study.  Linear regression and 
correlation analysis was used to screen a large number of physical and climatic factors, as 
well as combinations of these, and relate them to tree growth as estimated by Site Index.  
Although the amount of variation explained by any single, or combination of variables 
was relatively small, several climatic factors were identified as being important in 
predicting some of the variation in Site Index.  Many of the variables identified were 
associated with water availability and in particular specific seasons where water related 
issues could be constraining or impacting tree growth.  Some of examples of these were 
factors related to precipitation and evaporative demand during the early spring growing 
season such as the October median precipitation and September evaporative demand.  At 
this time of the year early growth may be constrained by a lack of available water after 
the winter dry season.  In addition, many of these variables have been linked to genotype 
x environment interaction with P. patula in Southern Africa. 
___________________________ 
 
1 Shaw Research Centre, P. O. Box 473, Howick, 3290, South Africa; 2 Department of Forestry, 
North Carolina State University, Raleigh, North Carolina 27695 
 
 
